Objective. It is well documented that injection drug users (IDUs) have a high prevalence of antibodies to hepatitis C virus (HCV). Sexual transmission of HCV can occur, but studies have shown that men who have sex with men (MSM) without a history of injection drug use are not at increased risk for infection. Still, some health-care providers believe that all MSM should be routinely tested for HCV infection. To better understand the potential role of MSM in risk for HCV infection, we compared the prevalence of antibody to HCV (anti-HCV) in non-IDU MSM with that among other non-IDU men at sexually transmitted disease (STD) clinics and human immunodeficiency virus (HIV) counseling and testing sites in three cities.
Hepatitis C virus (HCV) is the most common chronic blood-borne virus infection in the United States, with an estimated 3.2 to 4 million people chronically infected. 1, 2 Large or repeated percutaneous exposures to blood such as through transfusion from unscreened donors or injection drug use have been the primary sources of infection. Sexual transmission occurs, but appears to be inefficient compared with other sexually transmitted viruses. 3 Multiple studies published in the 1990s have shown that men who have sex with men (MSM) without a history of injection drug use who are seen in sexually transmitted disease (STD) clinics or human immunodeficiency virus (HIV) counseling and testing sites (CTS) have a prevalence of antibody to HCV (anti-HCV) that is no higher than other men who deny injection drug use in these settings, or adult men in the general population. [4] [5] [6] [7] More recently, similar findings were reported among non-injection drug user (non-IDU) MSM seen in an STD clinic in San Diego 8 and among a large cohort of MSM recruited for an HIV transmission study in Canada. 9 The Centers for Disease Control and Prevention (CDC) recommends that people at increased risk for HCV infection be identified and offered counseling and testing. 5 Such people generally include those with a high prevalence of infection, such as injection drug users (IDUs). Because non-IDU MSM without other known risk factors for HCV infection are not at increased risk, HCV testing is not recommended routinely for this population. Recent reports of increased HCV infection among HIV-positive non-IDU MSM have again raised concerns of sexual transmission of HCV. Consequently, some health-care providers and MSM advocates believe that all MSM should be tested routinely for HCV infection. [10] [11] [12] [13] To further examine this issue, we compared anti-HCV prevalence between non-IDU MSM clients and other non-IDU male clients in selected STD clinics and HIV CTS in three large cities.
METHODS
HCV counseling and testing was offered in selected STD clinics and HIV CTS in San Diego, New York City (NYC), and Seattle/King County (SKC), Washington, as part of efforts to integrate viral hepatitis prevention services into public health clinics serving people at high risk for infection. 14, 15 Hepatitis services, including testing and vaccination, were offered to all clients initially as part of routine clinic services, and data were collected on all clients as part of routine STD or HIV clinic protocol. During the CDC Institutional Review Board and human subjects review process, these services and the data collected for this study were determined to be part of program implementation and evaluation, and specific informed consent was not required by clients. From 1999-2003, all people seeking services in these settings were offered HCV counseling and testing for varying time periods. Risk behavior information, collected through interviews and self-administered questionnaires, included sexual and IDU history, as well as other known risk factors for HCV infection (e.g., blood transfusion before 1992). Although African American race has been shown to be significantly associated with a higher prevalence of anti-HCV, 1,4 race/ethnicity data were not systematically collected across sites for people receiving anti-HCV testing. However, sites were able to provide estimates of the proportion of African American clients tested for anti-HCV, based on review of clinic testing data.
Testing of sera for anti-HCV was performed using an enzyme immunoassay (EIA 2.0, Abbott Laboratories, Abbott Park, IL, or ELISA 3.0, Ortho-Clinical Diagnostics, Raritan, NJ). In San Diego and NYC, all repeatedly reactive sera were tested by recombinant immunoblot assay (RIBA 3.0, Chiron Corp., Emeryville, CA) and in SKC, RIBA testing was performed only on repeat reactive specimens with a mean signal-to-cutoff ratio of ,3.8. 16 A positive test was defined as EIA/ELISA repeat reactive with either a signal-to-cutoff ratio of $3.8 or RIBA-positive.
Among men not reporting a history of injection drug use, anti-HCV prevalence was calculated among MSM and among men reporting no history of sex with other men (non-MSM). Prevalence ratios (PRs) and 95% confidence intervals (CIs) were calculated using Epi-Info version 6.0 software. 17 
RESULTS
From 1999 to 2003, approximately 7,000 STD and HIV CTS clients received anti-HCV testing at these sites, including 887 IDUs (both men and women) and 5,154 non-IDU men. Clinic estimates of the proportion of people tested for anti-HCV who were African American were 32% at the NYC clinic, 20% in San Diego, and 7% in SKC.
Anti-HCV prevalence among IDUs was 51% (451/887) overall: 47% (105/224) in the San Diego STD clinic, 50% (190/382) in the SKC HIV CTS, 53% (53/100) in the San Diego HIV CTS, and 57% (103/181) in the NYC STD clinic. Among 5,154 non-IDU men, anti-HCV prevalence was 1.5% (26/1,699) among MSM and 3.6% (126/3,455) among non-MSM (PR 0.42, 95% CI 0.28, 0.64) (Table) . Among all non-IDU men ,40 years of age, overall anti-HCV prevalence was 1.6% (61/3,756) compared with 6.6% (91/1,369) among those $40 years of age (PR 0.24, 95% CI 0.18, 0.34). However, anti-HCV prevalence was lower among non-IDU MSM than among other non-IDU men in both age strata at all sites (Table) .
DISCUSSION
The low prevalence of anti-HCV among non-IDU MSM compared with other non-IDU men in this study is consistent with findings from other studies. Although a study published in the early 1990s suggested that a higher prevalence of HCV infection in MSM (6.9%) compared with heterosexual subjects (1.0%) attending a genitourinary clinic in London was strong evidence of sexual transmission of HCV among MSM, the study did not account for a history of injection drug use. 18 A larger, more recent study in genitourinary clinics in the United Kingdom, using similar methods, found a low prevalence of anti-HCV among non-IDU, with the anti-HCV prevalence in MSM not significantly different from non-MSM (0.92% vs. 0.75%, PR 1.23; 95% CI 0.76, 1.98). 19 The prevalence of HCV infection among MSM in STD clinics has generally been found to be no higher than among heterosexuals. [6] [7] [8] Only one study of STD clinic clients found male homosexual activity to be an independent risk factor for HCV infection, but this association became nonsignificant when HIV infection was included in the multivariate model. 20 A limitation of the current study is that MSM who seek services in publicly funded STD or HIV CTS may not be representative of MSM in general. However, there is no reason to believe that MSM who seek care in the private sector are more likely to engage in behaviors that may put them at increased risk for HCV infection compared with those who seek services in publicly funded clinics. In addition, the accuracy of self-reported risk factor information in this study was not validated, and because race/ethnicity data were not systematically collected across sites, potential differences in anti-HCV prevalence by race/ethnicity could not be analyzed. The higher overall estimated proportion of African Americans (known to have higher prevalence of anti-HCV than other race/ethnic groups) tested in the NYC clinic could explain in part the higher prevalence found in both MSM and non-MSM compared with other sites, but is unlikely to account for the consistency of findings across age strata in all sites. Screening for risk factors (particularly injection drug use) and testing people at risk for HCV infection in STD and HIV CTS settings, where large numbers of IDUs may be seen, provides the potential for efficiently identifying HCV-infected people and providing them with referral for medical evaluation to determine their disease status and need for antiviral therapy if appropriate. In addition, identification provides infected people the opportunity to receive other needed services (e.g., hepatitis A or hepatitis B vaccine), and counseling to prevent further liver damage (e.g., avoidance of alcohol) and to keep from transmitting the infection to others. 5, 21 With decreasing resources to support prevention activities in publicly funded clinics, targeting HCV testing to those most likely to be infected is important. The cost of testing, both in resources and the increasing likelihood of false-positive results when testing lower-risk populations, should be weighed against the expected yield of testing. An evaluation conducted in the San Diego STD clinic showed that using recommended CDC criteria (history of injection drug use or blood transfusion before 1992) would identify 64% of clients with HCV infection while requiring testing of only 8% of clients. 8 In addition, a cost study evaluating HCV testing in STD clinics found that testing only IDUs is the most efficient, if funds are limited. 22 Although sexual transmission of HCV is possible, it appears to be inefficient, and testing MSM without a risk factor for which routine HCV testing is currently recommended is not supported by data in this report or other studies. HIV-infected people, including MSM, are an exception, and are recommended to be tested for HCV infection regardless of reported risk factors, as co-infection has important implications for progression of and therapy for both diseases. 23,24
